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1. Summary 
 

1.1 Systems Factorial Technology with R 
 
A portion of the effort to date has been dedicated to the development of an open source implementation of systems 
factorial technology (SFT) measures and models within the R for statistical computing framework and language. SFT is 
one methodology utilized in this research for making inferences about human information processing mechanisms 
utilizing response time data. The first version of the package (sft 0.1) was released in 2012; we published a tutorial paper 
on utilizing SFT, its associated experimental methodology, the double factorial paradigm, and the basic functionality in 
the sft package (Houpt, J.W., Blaha, L.M., McIntire, J.P., Havig, P.R., & Townsend, J. T., 2013, Systems factorial 
technology with R. Behavior Research Methods [online publication doi 10.3758/s13428-013-0377-3). Additional research 
efforts have both contributed new theory to the SFT framework, but have continued to increase the functionality of the sft 
toolbox to include new measures. The second major release of the sft package (version 1.0-1) was made in November 
2012, accompanied by a presentation of the new functions at the 2013 Society for Computers in Psychology Meeting. A 
companion tutorial paper on the new functions is currently under review. 
 
(Houpt, J. W., Blaha, L. M., & Burns, D. M. (under review). Latest developments in systems factorial technology with R. 
Behavior Research Methods.) 
 
 
1.2 Models of Opinion Dynamics 
 
Dimer automata models provide a framework for modeling information dynamics of complex systems represented as 
networks. Several simulation studies were run exploring the ability of two- and three-state dimer automata systems to 
capture opinion dynamics (also termed innovation diffusion) and influence maximization in different networks. 
Simulation experiments examined different networks structures, the influence of zealotry on the dynamics, and strategies 
for the placement of zealots in the network for maximum influence on the final opinion states. Initial experiments were 
presented at the 2013 Behavior Representation in Modeling and Simulation conference, and additional experiments were 
included in an article currently under review. 
 
(Arendt, D. A. & Blaha, L. M., (under review) Opinions, influence and zealotry: A computational study on stubbornness. 
Computational & Mathematical Organization Theory). 
 
 
1.3 Generalized n-Channel Workload Capacity Space 
 
Theoretical progress was made in the area of parallel models of response time by the formulation of generalized bounds 
on the capacity coefficient values predicted by standard parallel processes with n≥2 channels in the system. Previously, 
general n-channel bounds (upper and lower) on the range of cumulative distribution functions for standard parallel models 
had been defined for minimum time, single-target self-terminating maximum time stopping rules. Relatedly, capacity 
coefficient ratios had been defined for the same three stopping rules. Because the capacity coefficients are formulated by 
logarithmic transformations of the cumulative distribution functions, we can redefine the bounds to provide upper and 
lower limits on the capacity coefficient functions directly. These capacity space bounds were derived and proven in an 
article currently under review. 
 
(Blaha, L. M. & Houpt, J. W. (under review). Generalized n-Channel Workload Capacity Space. Psychonomic Bulletin & 
Review.) 
 
 
1.4 The Points to Pixels Pipeline (P2P2) 
 
In order for patterns to be found in and for meaningful information to be extracted from high dimensional or complex 
network data, easy to use and manipulate visualization tools are needed for data exploration. We developed an open 
source framework for performing simplex clustering and visualizing data for visual analytics purposes. Data can be fed 
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into the pipeline framework as either the raw multivariate measures, a (dis)similarity matrix computed from that data, or 
as a graph of network-type data. From any of those formats, the appropriate transformations of the data are made and then 
a simplex is derived. The parameters governing the computations are easily manipulated by the user. And a set of easy 
visualizations are created by fitting a convex hull to each clique or cluster in the data and projecting that into lower 
dimensional space, augmented by color coding. By utilizing a set of free, open source (Python based) toolboxes, the P2P2 
framework is easily utilized by any researchers without need for specialized software or expensive licensing. 
 
(Arendt, D. L., Jefferson, B., & Su, S. (in preparation) The Points to Pixels Pipeline (P2P2): and open source framework 
for multivariate, similarity, and network data visualization.) 
 
 
 
2. Manuscripts from the Current Effort 
 

Included in the following pages are drafts of manuscripts based on the efforts described above. Each of these are 
embedded images from a pdf document that was typeset in LaTeX.  
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